Trichodina reticulata HIRSCHMANN and PARTSCH (1955) was isolated from the mucous of the body surface, fins and gills of goldfish (Carassius auratus), crucian carp (Carassius auratus) and coloured carps (Cyprinus carpio) of Japan by the author (AHMED, 1976) . DOGEL (1940) , STEJN (1954) and LOM (1960) also reported this trichodinid from crucian carp . These investigators were dealing mainly with the taxonomical features of the ciliate and transmission experiments. Detailed mor phology and reproduction of only a few trichodinids are known, and those of T. reticulata is yet to be given. In his previous paper the author (AHMED, 1976) reported on the general morphology, taxonomy and the disease (Trichodiniasis) caused by T .reticulata to the goldfish and other carps of Japan and also some of the control measures.
The present paper is concerned with the detailed morphology and life history of T . reticulata.
The study was undertaken also to elucidate the economic importance and the biological aspect of the parasite. Different aspects of the morphological features, separating the species from the closely related forms e.g. T.domerguei, T. pediculus and T.tenuidens, were noticed. T. reticulata reproduces principally by binary fission and sometimes by conjugation.
Materials and Methods
Trichodina reticulata, isolated from the mu cous of body surface, fins and gills of goldfish and other carps were collected regularly from goldfish farms of Edogawa, Tokyo and 2, Micronucleus dividing and macronucleus fragmented into spherical and oval-shaped bodies of various sizes. 3, Gametic nuclei in an early stage of fusion to give rise to the synkaryon and cytoplasmic continuity between the conjugants is established.
4, Cytoplasmic contents of the microconjugant pass into the macroconjugant.
The new denticulate ring and vacuole develop while the old ring is reabsorbed. 5, Exconjugant (Macroconjugant) with large zygotic nucleus. 6, Development of seven macronuclear anlagen indicates that three divisions of the zygotic nucleus take place, the eighth, remaining as functional micro nucleus, is dividing. 7a and 7b, Daughter cells produced by first cell division reulting into three and four macronuclear anlagen distribution. 8a and 8b, Daughters resulting from second division. 9a and 9b, Daughters resulting from third division, with macro and micronuclei.
One showing the development of other structure. (Fig. 9) and after division the old inner ring, with half the normal number of denticles, gradually disappears.
Velum. It gradually becomes thickened and the margin somewhat irregular. This is accompanied by the appearance of slight indentation in the velum and the aboral side, which marks the begining of the constriction. This constriction eventually divides the animal into two equal parts (Fig. 10) .
Striated band. While the above changes are taking place, breaks appear in the striated band immediately beneath the dentations in the velum which eventually extends to the denticulate ring.
The plane of division coincides with that of nuclei and divides the ciliate into two equal halves (Figs. 9 and 10) .
Vacuole. During division the old large contractile vacuole disappears, while just before separation a new one appears and apparently divides to produce one for each daughter cell.
The two daughter individuals resulting from the fission are identical with the parent excepting that they are only one half the size and contain only half the number of parental skeletal parts.
The adoral and aboral ciliary bands are retained but the vestibule and cytopharynx disappear during the fission. The macro and micronuclei regain their original shape and position (Fig. 11) . The old corona is divided into two parts in such a way that each piece contains approximately the same number of denticles.
In the daughters the broken ends round up so as to form al most complete circles again (Figs. 10 and 11 ). About twice as many denticles are developed in the new outer corona as are present in the old inner parent ring and thus the original number is restored.
At first the cone is formed, then the outer blade and lastly the rays (Figs. 11 and 12 ). Simultaneously the old ring is pushed into the central plug of the cytoplasm and are gradually absorbed, even tually disappearing entirely. The possession of two coronas is a criterion for identifying recently formed daughters.
Again, as the striated band is also divided into one-half in number during the fission, obviously the number of pins in the band is reduced ac cordingly.
The original number, however, is restored by the formation of new pins be tween those of the original bands. A faint line appears between each striation (Fig. 12) which gradually increase in density until it is indistinguishable from the older striations on either side.
Conjugation: Reproduction by conjugation was observed in T. reticulata, usually in autumn and spring. In general, the process resembles very much to those described by PANDOS and NIGRELLI (1942) in T. spheroidesi and DAVIS (1947) in different fresh water species of Trichodina. The sequence of events in the process of conjugation is shown dia gramatically in the text figure.
The aboral surface of the microconjugant (when anisogamous) is fitted over the adoral surface of the macroconjugant (Fig. 13) figs. 3 and 4) . It is assumed that the gametic nuclei then combine to form the synkaryon, and the re maining nuclei are reabsorbed.
The remains of the microconjugant collapse and the en suing processes of conjugation is confined to the single large exconjugant ( Fig. 14 and  Text fig. 5 ).
The exconjugant now contains only one functional nucleus, the synkaryon and re mains of the broken down macronucleus, and degenerating micronuclei. The zygotic nuclei is assumed to divide three times, resulting in the formation of eight micronuclei.
The old corona persists at least until the end of the second division and is then reabsorbed. Seven of the micronuclei become the macro nuclear anlagen and one functional micro nucleus (Text fig. 6 ). The latter divides in the usual way and in the division of the cell the macronuclear anlagen are distributed be tween the daughter cells. The most frequent distribution is three (Text fig. 7a ) and four ( Fig. 15 and Text fig. 7b ), but sometimes may be two and five or even one and six. In any case cell division continues until each of the daughter individuals contain one macro nuclear anlagen and a micronucleus.
The macronucleus then increases in size and assumes the characteristic horse-shoe shape ( Fig. 16 and Text figs. 9a and 9b).
It may be mentioned here that reorganiza tion of the denticulate ring occurs in the macroconjugant shortly after fusion of the protoplasmic contents of the two daughter conjugants.
A new ring is formed outside the old in the same manner as in fission, but in this case the number of denticles in the new ring of the daughters is the same as in the old (Fig. 17) .
Discussion
More than sixy seven species of the genus Trichodina, excluding eight somewhat dif ferent forms, have been described.
But de tailed morphology and life history of only a few viz. T. pediculus (FULTON, 1923) , T. domer guei (MACLENAN, 1939 ), T. urechi (NOBLE, 1940 , T. spheroidesi (PANDOS and NIGRELLT, 1942) , T. discoidea, T. symmertica and T. californica (DAVIS, 1947) and T. branchicola (TRIPATHI, 1948) SKY, 1923; DILLER, 1928; NOBLE, 1940; PANDOS and NIGRELLI, 1942 and DAVIS, 1947) . The author's observations are essentially the same as the above authors excepting the following points:
PESHXOWSKY (1923) reported that during the fission of T. steinii and T. mitra the adoral cilia, gullet and contractile vacuole were absorbed. Careful study of the silver nitrate impregnated material shows the retention of adroal and aboral cilia in T. reticulata DILLER (1928) and TRIPATHI (1948) reported the persistence of the old vestibule in one of the daughter cells of Trichodina sp. from tadpole and T. branchiocola respectively.
In the present study the fate of vestibule and cytopharynx however could not be traced. The contractile vacuole reappears and divides with the macronucleus at the same time. According to FULTON (1923) , DILLER (1928) and PANDOS and NIGRELLI (1942) the new denticulate ring is laid down before the onset of division. While NOBLE (1940) observed no indication of denticulate ring before or during actual cleavage. The author had findings like the former investigators (Fig. 10 ). Conjugation. PANDOS and NIGRELLI (1942) Mi.c., microconjugant; mng., macronuclear anlagen; n.r., new ring; o.r., old ring; r., ray; r.p., radail pin; ye., velum; vt., vestibule. 
